Simultaneous determination of anions in nanoliter volumes.
The study of renal tubular transport requires the ability to accurately measure ion concentrations in samples taken from single tubules. Sample collection and analysis are laborious, so methods allowing determination of multiple ion species in a small volume sample are advantageous. This article describes a method for the simultaneous analysis of anions at physiologic concentrations in nanoliter volumes of tubular fluid. The analysis is performed using capillary zone electrophoresis. Diluted samples are moved along a capillary by bulk transport and separated according to charge and size. Peaks corresponding to anions are obtained by ultraviolet (UV) detection; peak area is proportional to ion concentration. The anions chloride, nitrate, citrate, phosphate, and bicarbonate were separated in less than 4 minutes, and iothalamate in less than 5 minutes. Simultaneous quantitative analysis was performed for chloride, phosphate, and bicarbonate, demonstrating detection limits of 12 fmol for chloride, 12 fmol for phosphate, and 72 fmol for bicarbonate. A comparison between this method and a flow-through microfluorimeter analysis of chloride showed good agreement between the two micro-methods. Illustrative data from proximal and distal tubular fluid samples obtained by micropuncture (volume 30-70 nL) are given, as are results from urine samples. Results for chloride, phosphate, and bicarbonate in control material are in close agreement with the certified values, while values in tubular fluid are in accordance with previously published results. This method provides a straightforward means of analyzing multiple anions in small volume biological samples.